142 conical tube with 40 mL of warmed (42° C) sterile water and agitated/crushed for 2 minutes with 143 a sterile glass rod (method adapted from a previous study [18] ).
144
Once prepared, all sample mixtures were transferred to a multitube vortexer and shaken 145 for 5 minutes at 1500 rpm to disrupt bacterial adhesion to any food scraps or soil particles. All 146 samples were then filtered through a 40 micron SteriFlip (Millipore Sigma, Darmstadt Germany)
147 tube using vacuum filtration and combined into a single 40 mL volume per sample type. This was 148 then centrifuged for 15 minutes at 2,000 g to pellet biological material. Supernatant was 149 discarded and pellets were resuspended in 800 µL of sterile water prior to DNA extraction.
150 Samples were stored at -20° C if not immediately used for extraction.
151
DNA was extracted using the Qiagen (formerly MoBio) PowerSoil kit (Qiagen, Hilden, 152 Germany). Manufacturer's protocol was followed with the following changes. Briefly, 400 µL of 153 the pre-processed liquid material from each sample was added to a sterile tube containing beads 154 rather than unprocessed soil. Total DNA was eluted and stored at -20° C until quantitation and 155 sequencing.
156
The concentration of DNA in each sample was quantitated using the Qubit 2.0 dsDNA BR 85  42  888  15  11  859  21  13  EGSH_2  3,753,273  428,965  67  33  766  15  12  675  20  12  EGWA_1  13,209, Prior studies used ARDB and Resqu databases for ARG annotation for analysis [16, 27] .
240 However, source material from these studies were lake sediment and sterile swabs of paper 241 money, respectively, which likely contain less diverse Eukaryotic DNA contamination compared 242 to food waste and compost samples; for example, when a single eukaryotic host can be identified 243 (i.e. human) those sequences can be filtered and removed, but this is an intensive process when 244 dealing with an unknown number of plant genomes in composted materials. In order to 245 accurately and efficiently identify both ARGs and bacteria present, the CosmosID bioinformatic 246 pipeline was used. By utilizing an algorithm based on data mining and phylogenetic approaches, 247 rather than sequence assembly and alignment, these results were less susceptible to errors that 248 eukaryotic sequences may have introduced during contig or genome assembly. This approach 249 allows for better coverage of individual genes given the relatively short sequences generated by 
279
Abundance ratios of all ARGs found by sample are shown visually in Figure 3 . In addition 280 to variation in overall load, ARGs appear to cluster by sample similarity or stage of composting. Fifty-four unique virulence factor associated genes were identified, with at least one 308 being present in every sample type. The most frequently found were the genes intl1, sul1, and 309 tnpA. Individual abundance ratios varied from 2.02 -6 to 0.0402 and sample averages from 0.0002 310 to 0.056. While less abundant than ARGs identified, the total number of genes per sample was 311 higher; an average of 9 virulence factor genes were found per sample compared to 7 ARGs.
312
Visualization of abundance ratio by heatmap displayed a more diffuse pattern of virulence 313 gene abundance compared to ARGs (Figure 4) Table 3 . Selected virulence genes, associated samples and organisms, and known functions. Genes selected were present in multiple samples.
327 Microbial Communities, Niches, & EKSAPE pathogens 328
Microbial composition to the level of species or strain was accomplished using the 329 CosmosID platform, a significant advantage over amplicon techniques. This allowed for not only 330 the assessment of community structures and diversity, but also tracking of specific bacterial 331 pathogens of concern.
332 Microbiome composition appears to be clustered both by sample type and composting 333 stage ( Figure 5) . At the sample level, composition is driven most strongly by location (on-farm or 334 a site-specific food waste)( Figure 5b ), but variation can be seen between the various stages of 335 composting as well (Figure 5a ). Within the farm, distinct similarity can be seen between samples 
348
The composition in relative abundance for the twenty most abundant species is shown in 349 Figure 6a . The drivers behind the distances shown in Figure 6 can be traced to specific phyla here.
350 As mentioned, vermicomposting samples contained several distinct phyla, but few of these were 372 Pathogens on this list were identified in several samples in this study but did not persist or occur 373 in any samples that would be leaving the farm or used in agricultural land application (Figure 6c ).
374 Klebsiella pneumoniae and Acinetobacter baumanii were both isolated from the nursing home 375 samples but were not present in any other materials. Salmonella enterica was also present in 376 food wastes from the nursing home, a species commonly causing severe food borne illness. There are a number of limitations of our current study that may help explain some of the 450 findings. First, due to financial and logistical constraints we completed sampling at a single point 462 due to convenience, elimination of the requirement for animal institutional animal care and use 463 committee approval, and relevance as the primary food product sold from this farm. A more 464 comprehensive study would include culture-based analysis of the samples in order to identify, 465 isolate and quantify resistant bacteria across the farm system. Screening samples for a panel of 466 antimicrobials representing all classes can be labor intensive. We propose that among the 467 strengths of the metagenomic approach is it can be used in series with culture-based methods;
468 where the genomic results can be used to inform subsequent selective culture media choice for 469 isolation of phenotypically resistant organisms from stored samples.
471 Conclusion

472
The aim of this work was to identify, characterize, and provide insight into the dynamics 473 of antibiotic resistance genes during food waste management on a farm feeding food scraps to 474 poultry and subsequently composting the material. Using shotgun metagenomic sequencing we 
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